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(54) Ink jet recording apparatus 

(57) An ink jet recording apparatus including an ink 
jet recording head (1) that is shuttled by a carriage (4) 
and jets ink droplets in synchronism with a print signal, 
a capping device (8) to which a negative pressure of a 
sucking pump (10) is supplied, a first ink tank (12) that 
communicates with the atmosphere through an opening 
(14) and contains a printing ink, a second ink tank (13) 
that contains ink in a degassed condition, a selector 
valve (16) that selectively connects the first and second 



ink tanks (12, 13) to the recording head (1), and a con- 
troller (20) that controls the selector valve (1 6). Ink in the 
first ink tank (12) or the second ink tank (13) is dis- 
charged out of the recording head (1) by causing the 
capping device (8) to apply negative pressure to the 
recording head (1) during a cleaning operation of the 
recording head (1). 
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Description 

The present invention relates to an ink jet recording 
apparatus which prints characters and patterns with a 
recording head to which ink is supplied from an ink tank, s 
and more particularly to an ink supply device. 

Ink jet recording apparatuses are designed to form 
dots on a recording medium by jetting ink droplets out of 
nozzle openings while supplying, from an ink tank, ink to 
pressure producing chambers that communicate with 10 
the nozzle openings and applying pressure to the pres- 
sure producing chambers so as to correspond to print 
data. 

Since the ink jet recording apparatuses are 
designed to jet ink droplets by applying pressure to the is 
pressure producing chambers, when bubbles enter into 
the pressure producing chambers, the pressure for jet- 
ting ink droplets is absorbed by the bubbles. As a result, 
the ink droplets cannot be jetted or the ink droplet flying 
speed is reduced, which in turn imposes the problem of 20 
impaired print quality and the like. 

In order to overcome such problems, a cleaning 
operation is performed when the ink tank is replaced 
with a new one or when the print quality has been 
greatly impaired. That is, bubbles are removed by dis- 25 
charging the ink out of the recording head while sealing 
the recording head with a cap or the like and applying a 
negative pressure to the recording head from outside. 

In order to remove the bubbles and maintain the 
print quality, the ink is usually contained in a degassed 30 
condition, and bubbles are caused to disappear by uti- 
lizing the high gas dissolubility of the degassed ink. 

In order to maintain the degassed condition of the 
ink from factory shipment to the hands of users, the ink 
must be kept in a container made of a gas shielding 35 
material and, in addition, the container must be 
wrapped with a gas shielding film or the like. As a result, 
there exists a problem that the running cost of printing is 
elevated. 

The present invention has been made in view of the 40 
aforementioned problems. It is therefore an object of the 
present invention to provide an ink jet recording appara- 
tus that can eliminate serious print defects caused by 
bubbles stagnant in the recording head using small 
amounts of degassed ink while using a nondegassed 45 
ink for printing and eliminating trivial print defects. 

To solve this object the present invention provides 
an ink jet recording apparatus as specified in claim 1 or 
7. Preferred embodiments of the invention are 
described in the subclaims and the description and so 
shown in the drawings. The claims are intended to be 
understood as a first, non-limiting approach to define 
the invention in general terms. 

The present invention provides an ink jet recording 
apparatus that includes an ink jet recording head having ss 
nozzles for jetting ink droplets in synchronism with a 
print signal in a printing operation, and a carriage for 
shuttling the recording head back and forth; a cap that 



covers (seals) the nozzles in a cleaning operation of the 
recording head, and a sucking pump for supplying a 
negative pressure to the cap; a first ink tank that com- 
municating with the atmosphere through an opening 
and containing a printing ink; a second ink tank contain- 
ing ink in a degassed condition; a selector valve for 
selectively connecting the first and second ink tanks to 
the recording head; and a controller for controlling the 
selector valve, wherein the controller controls the selec- 
tor valve so that one of the printing ink in the first ink 
tank and the ink in the degassed condition in the second 
ink tank is supplied to the recording head and dis- 
charged out of the nozzles of the recording head by the 
cap and the sucking pump during the cleaning operation 
of the recording head. 

For printing and ordinary cleaning, an inexpensive 
ink contained in the first ink tank is used. For print 
defects that cannot be eliminated by the ordinary clean- 
ing, a degassed ink in the second ink tank is used, so 
that bubbles stagnant in passages such as the record- 
ing head are discharged while dissolved in the 
degassed ink. 

Preferred embodiments of the invention are 
explained with reference to the drawings, in which: 

Fig. 1 is a diagram showing the construction of an 
ink jet recording apparatus according to an embod- 
iment of the present invention, 
Fig. 2 is a block diagram showing a controller of the 
aforementioned recording apparatus, 
Fig. 3 is a flowchart showing a cleaning operation in 
a printing process performed by the aforemen- 
tioned apparatus, 

Fig. 4 is a flowchart showing a cleaning operation at 
the time of replacing ink tanks in the aforemen- 
tioned apparatus, and 

Fig. 5 is a diagram showing another embodiment of 
a selector valve adapted for the aforementioned 
apparatus. 

Details of the present invention will now be 
described with the embodiments shown in the drawings. 

Fig. 1 shows an embodiment of the present inven- 
tion. In Fig. 1 , reference numeral 1 denotes an ink jet 
recording head, which, as is well known, includes: pres- 
sure producing chambers that communicate with nozzle 
openings; and common ink chambers that supply ink to 
the pressure producing chambers. The ink jet recording 
head 1 is mounted on a carriage 4 that is connected to 
a carriage motor v 3 through a timing belt 2, so that the 
ink jet recording head can shuttle across the width of a 
recording sheet 5. 

The carriage 4 has a buffer tank 6 mounted ther- 
eon. The buffer tank 6 suppresses pressure fluctuations 
caused by movement of the carriage 4, and first 
receives ink in first and second ink tanks 12, 13, which 
will be described later, through a tube 7 and then sup- 
plies the received ink to the recording head 1. 
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Reference numeral 8 denotes a capping device that 
seals the surfaces of the nozzle openings of the record- 
ing head 1 to prevent the nozzle openings from clogging 
during the nonprinting period. The capping device 8 is 
connected to a sucking pump 10 through a tube 9, and 
has the function of forcibly discharging the ink out of the 
nozzle openings of the recording head 1 at the time of 
cleaning. 

Reference numerals 12, 13 denote the aforemen- 
tioned first and second ink tanks. The first ink tank 12 
communicates with the atmosphere through an opening 
14, and contains a nondegassed ink to be used for ordi- 
nary printing. Further, the second ink tank 13, whose 
capacity is set to a value smaller than that of the first ink 
tank 12, contains an ink that is degassed to about 50 to 
90% of the pressure of saturated dissolved gases. The 
second ink tank 1 3 is designed to communicate with the 
atmosphere through, e.g., a capillary (not shown) so 
that the tank 1 3 can supply the ink to the recording head 
1 while keeping such degassed condition of the ink to a 
highest possible extent. 

These ink tanks 12,13 are connected to the tube 7 
through an electromagnetic three-way valve 16 that is 
controlled by a controller 20 that will be described later. 

Reference numeral 17 in Fig. 1 denotes a motor 
that drives the sucking pump 10, and reference numeral 
18 denotes a waste ink tank that contains ink dis- 
charged from the sucking pump 10. 

Fig. 2 shows an embodiment of the controller 20. In 
Fig. 2, a cleaning counter 21 increments upon operation 
of a cleaning switch 22 after a predetermined time TO 
has elapsed or when a predetermined amount of print- 
ing has been performed after the cleaning switch 22 
was last pressed, and is reset when the cleaning opera- 
tion has been performed using the ink in the second ink 
tank 13 or upon the elapse of the predetermined time 
TO. 

Further, valve drive means 23 performs the opera- 
tion of switching the selector valve 16 from the first ink 
tank 12 to the second ink tank 13 upon reception of an 
ink end signal outputted from a liquid level detecting 
means (not shown) disposed in the first ink tank 12, and 
also as a result of counting the quantity of ink that has 
been jetted out of the recording head 1 and discharged 
at the time of cleaning. 

Reference numeral 24 denotes a cleaning control 
means, which moves the recording head 1 to the cap- 
ping device 8 by controlling the motor 3 with a signal 
from the cleaning switch 22 to thereby cause the cap- 
ping device 8 to seal the recording head 1 . The cleaning 
control means 24 also operates the motor 17 for a pre- 
determined time to thereby cause a negative pressure 
of the sucking pump 10 to be applied to the recording 
head 1 , so that a predetermined amount of ink is forcibly 
discharged out of the recording head 1 . The capping 
device 8 is then moved away from the recording head 1 
after the ink has been discharged to thereby make the 
recording head 1 ready to print. At the time of discharg- 



ing the ink, the cleaning counter 21 outputs a signal to 
the valve drive means 23 to switch the connection of the 
tube 7 between the first ink tank 12 and the second ink 
tank 13 through the selector valve 16 so that when the 

5 cleaning counter 21 is set to the default value, or "0" in 
this embodiment, the ink in the first ink tank 12 can be 
sucked and when the cleaning counter 21 is set to "2", 
the ink in the second ink tank 13 can be sucked. 

Further, the cleaning control means 24 activates a 

w timer 25 with a signal from a tank selection detector (not 
shown) that detects selection of the first ink tank 1 2, and 
switches the selector valve 16 at the time of charging 
the ink so that the degassed ink in the second ink tank 
13 is used for a predetermined time T1 ; then the ink in 

is the first ink tank is used for a predetermined time T2; 
and finally the ink in the second ink tank is used for a 
predetermined time T3. 

A cleaning operation performed by the thus con- 
structed apparatus will be described next with reference 

20 to the flowchart shown in Fig. 3. 

When a power switch (not shown) of the apparatus 
has been turned on (Fig. 3, Step 1), the cleaning coun- 
ter 21 is reset (Fig. 3, Step 2) and waits for a print signal 
input (Fig. 3, Step 3). 

25 When the print signal has been inputted so that the 
print operation is initiated (Fig. 3, Step 4), and when the 
predetermined time has elapsed, the cleaning counter 
21 is reset (Fig. 3, Step 6). 

On the other hand, when the cleaning switch 22 dis- 

30 posed on the casing has been operated by a user in the 
event of print trouble during the printing (Fig. 3, Step 7), 
the cleaning control means 24 checks the content of the 
cleaning counter 21 , and when the counter 21 is set to 
"0" (Fig. 3, Step 8), the cleaning control means 24 stops 

35 printing, moves the recording head 1 to the capping 
device 8 to thereby cause the capping device 8 to seal 
the recording head 1, and operates the sucking pump 
1 0 without operating the selector valve 1 6. 

The recording head 1 discharges the ink supplied 

40 from the first ink tank 1 2 out of the nozzle openings with 
the negative pressure applied from the capping device 
8, so that bubbles stagnant in the pressure producing 
chambers and the like in the recording head 1 are 
caused to discharge to the capping device 8 along with 

45 the stream of the ink (Fig. 3, Step 9). 

The counter 21 is incremented upon the end of the 
cleaning operation (Fig. 3, Step 10), and if the print data 
is present, the operation in Step 4 is performed again to 
print the data. As a result of the above operation, less 

so serious ink jet clogging can be eliminated by cleaning 
the nozzle openings with the ink in the first ink tank 12 
that is less expensive, so that satisfactory ink jet per- 
formance can be recovered. 

On the other hand, if print trouble occurs again 

55 within a short time after the cleaning operation with the 
ink in the first ink tank 1 2 has been completed, then the 
user operates the cleaning switch 22 (Fig. 3, Step 7) 
before the predetermined time elapses (Fig. 3, Step 5). 
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By operating the cleaning switch 22 within such a 
short time, the cleaning counter 21 is incremented to "2" 
(Fig. 3. Step 8) without clearing the last content 

The cleaning control means 24 switches and con- 
nects the tube 7 to the second ink tank 13 through the s 
selector valve 16 (Fig. 3, Step 12). and drives the motor 
1 7 to cause the negative pressure of the sucking pump 
1 0 to be applied to the recording head 1 . As a result, the 
degassed ink contained in the second ink tank 13 is 
introduced into the buffer tank 6 and the recording head io 
1 through the tube 7, so that bubbles stagnant in the 
buffer tank 6 and the recording head 1 are discharged to 
the capping device 8 (Fig. 3, Step 13). 

The cleaning control means 24 stops the motor 17 
to thereby end the cleaning operation when a time inter- is 
val long enough to discharge the bubbles has elapsed, 
and switches the selector valve 1 6 to connect the tube 7 
to the first ink tank 12 (Fig. 3, Step 14) and resets the 
counter 21 (Fig. 3, Step 15). 

Thus, since the degassed ink is charged into the 20 
passages in the recording head 1 and the like immedi- 
ately after the cleaning operation performed with the 
degassed ink in the second ink tank 13, even if bubbles 
that have been left undischarged by the cleaning opera- 
tion are present, these bubbles are dissolved and lost 25 
into the degassed ink owing to the high gas dissolubility 
of the degassed ink. 

Therefore, when the print operation is performed for 
the next time, the pressure applied for jetting ink drop- 
lets is applied to the ink, so that the print trouble can be 30 
eliminated reliably. If the print operation is continued 
(Fig. 3, Step 11), the inexpensive ink contained in the 
first ink tank 1 2 is supplied to the recording head 1 . 

When the print operation is continued in this way 
(Fig. 4, Step 1), and when an ink end signal has been 35 
inputted as a result of the ink in the f irst ink tank 1 2 hav- 
ing been consumed (Fig. 4, Step 2), the cleaning control 
means 24 switches the selector valve 16 to the second 
ink tank 13 and supplies the ink in the second ink tank 
13 to the recording head 1 to thereby allow the print 40 
operation to be continued (Fig. 4, Step 3). As a result, 
even rf the ink in the first ink tank 12, which is the main 
ink tank, has run out, the print operation can be contin- 
ued up to an appropriate place before stopping the 
printing operation. 45 

When the print operation to the predetermined 
place using the ink in the second ink tank 13 has ended 
and the first ink tank 12 has thereafter been replaced 
with a new one (Fig. 4, Step 4), the timer 25 starts 
counting and the aforementioned cleaning operation is so 
initiated (Fig. 4, Step 6). 

That is, the recording head 1 is sealed by the cap- 
ping device 8 and the negative pressure of the sucking 
pump 10 is applied to the recording head 1, so that the 
ink in the second ink tank 1 3 is sucked for the predeter- ss 
mined time T1 and the degassed ink is charged into the 
recording head 1. As a result, bubbles in the recording 
head 1 are discharged outside while dissolved into the 



degassed ink. Hence, the bubbles can be discharged 
swiftly. 

Upon elapse of the time T1 (Fig. 4, Step 7). the 
cleaning control means 24 switches the selector valve 
1 6 to the first ink tank 12, so that the ink in the first ink 
tank 12 is sucked by the recording head 1 (Fig. 4, Step 
8). Since bubbles in the recording head 1 have disap- 
peared while dissolved in the degassed ink as 
described above, the nondegassed ink in the first ink 
tank 12 flows into the recording head 1 with the likeli- 
hood of producing bubbles suppressed to a lowest pos- 
sible degree, and the bubbles deposited on the' 
connecting parts and the like at the time of replacing the 
tanks are discharged. 

Upon elapse of the predetermined time T2 (Fig. 4, 
Step 9), the cleaning control means 24 switches the 
selector valve 1 6 again to the second ink tank 1 3 (Fig. 4, 
Step 10), and supplies the recording head 1 with the 
degassed ink for the predetermined time T3. 

When the recording head 1 gets ready to print with 
the degassed ink charged thereinto, the timer 25 stops 
counting the time and the selector valve 16 is switched 
so that the first ink tank 1 2 is connected to the recording 
head 1 (Fig. 4, Step 12), and the counter 21 is reset 
(Fig. 4, Step 13), so that the recording head 1 is pre- 
pared to print (Fig. 4, Step 14). 

While the first and second ink tanks are switched by 
the electromagnetic three-way valve in the aforemen- 
tioned embodiment, it is apparent that similar advan- 
tages can be obtained by using another switching 
device that is driven by a motor or the like, such as a 
rotary valve. 

Further, while the selector valve is operated by a 
signal from the controller 20 in the aforementioned 
embodiment, the two ink tanks can also be switched by 
controlling the negative pressure applied to the tube 7 
while changing the rotational speed of the motor 17 that 
drives the sucking pump 10. 

Fig. 5 shows an embodiment of such a selector 
valve that can switch passages by the negative pres- 
sure. This selector valve is constructed of a casing body 
33 that has a discharge port 30 in the middle thereof 
and first and second flow ports 31, 32 on both sides 
thereof. The discharge port 30 is connected to the tube 
7, and the first and second flow ports 31, 32 communi- 
cate with the first and second ink tanks 1 2, 1 3. First and 
second valve seats 34, 35 are formed for the first flow 
port 31 and the discharge port 30 and for the second 
flow port 32 and the discharge port 30, respectively. A 
first valve body 37 is disposed on the first valve seat 34 
while having a predetermined clearance with respect to 
the first valve seat 34, the first valve body 37 receiving 
an urging force of a spring 36 so that the first valve body 
37 abuts against the valve seat 34 with a strong sucking 
force applied by the sucking pump 10. A second valve 
body 39 is disposed on the second valve seat 35, the 
second valve body 39 normally abutting against the 
valve seat 35 and receiving an urging force of a spring 



4 



. <EP ■ 0823329A2 I > 



7 



EP 0 823 329 A2 



8 



38 so that the second valve body 39 moves away from 
the valve seat 35 with the strong sucking force applied 
by the sucking pump 10. 

In this embodiment, if the negative pressure is 
applied to the tube 7 as in the case of printing or if the s 
negative pressure of the sucking pump 10 is weak, the 
first valve body 37 moves away from the first valve seat 
34 and the second valve body 39 abuts against the 
valve seat 35. Therefore, the first ink tank 12 is con- 
nected to the recording head 1, so that the recording io 
head 1 can be supplied with the ink in the first ink tank 
12 with the likelihood of producing bubbles being sup- 
pressed as much as possible. 

On the other hand, if a strong negative pressure is 
applied to the tube 7 during cleaning, the first valve is 
body 37 is caused to abut against the valve seat 34 by 
such negative pressure while resisting the force of the 
spring 36 and thereby shuts the passage, and the sec- 
ond valve body 39 moves away from the second valve 
seat 35 while resisting the force of the spring 38 and 20 
thereby opens the passage. As a result, the recording 
head 1 can be supplied with the degassed ink in the 
second ink tank 13 in which bubbles are quite hard to 
produce. 

While the inks are discharged by applying a nega- 25 
tive pressure in the aforementioned embodiments, the 
inks may be discharged by applying a signal for jetting 
an ink droplet such as a print signal. 

As described above, the inexpensive ink contained 
in the first ink tank is used for printing and ordinary 30 
cleaning so that running costs can be controlled, and 
cleaning with the ink in the second ink tank is imple- 
mented for print trouble that cannot be eliminated by the 
ordinary cleaning, so that bubbles in the recording head 
and passages can be discharged outside swiftly while 35 
dissolved in the ink owing to the high gas dissolubility of 
the degassed ink in the second ink tank, allowing the 
print trouble to be eliminated reliably within a short 
period of time. 

40 

Claims 

1 . An ink jet recording apparatus comprising: 

an inkjet recording head (1) having nozzles for 45 
jetting ink droplets in synchronism with a print 
signal in a printing operation, and a carriage (4) 
for shuttling the recording head (1) back and 
forth; 

so 

a cap (8) that covers the nozzles in a cleaning 
operation of the recording head, and a sucking 
pump (10) for supplying a negative pressure to 
the cap (8); 

55 

a first ink tank (12) communicating with the 
atmosphere through an opening (14) and con- 
taining a printing ink; 



a second ink tank (13) containing ink in a 
degassed condition; 

a selector valve (16) for selectively connecting 
the first and second ink tanks (12, 13) to the 
recording head (1); and 

a controller (20) for controlling the selector 
valve (16), wherein 

the controller (20) controls the selector valve 
(16) so that one of the printing inks in the first 
ink tank (1 2) and the ink in the degassed condi- 
tion in the second ink tank (13) is supplied to 
the recording head (1) and discharged out of 
the nozzles of the recording head (1) by the 
cap (8) and the sucking pump (10) during the 
cleaning operation of the recording head (1). 

2. An ink jet recording apparatus according to claim 1 , 
wherein the controller (20) performs a counting 
operation upon receiving a cleaning instruction, and 
the counting operation is reset after either a prede- 
termined time has elapsed or a predetermined 
amount of printing has been performed since a pre- 
vious counting operation, and the controller (20) 
switches the selector valve (16) from the first ink 
tank (12) to the second ink tank (13) when the 
counting operation reaches a predetermined value. 

3. An ink jet recording apparatus according to claim 1 , 
wherein the controller (20) controls the selector 
valve (16) to connect the second ink tank (1 3) to the 
recording head (1) when the printing ink in the first 
ink tank (1 2) is insufficient. 

4. An ink jet recording apparatus according to claim 3, 
wherein the printing operation is continued with ink 
for the second ink tank (13) up to a predetermined 
stopping point. 

5. An ink jet recording apparatus according to claim 1 , 
wherein when the first ink tank (12) is replaced after 
the printing ink in the first ink tank (12) is con- 
sumed, the controller (20) controls the selector 
valve (1 6) to connect the second ink tank ( 1 3) to the 
recording head (1), and then to connect the first ink 
tank (12) to the recording head (1) at time T1, and 
then to connect the second ink tank (13) to the 
recording head (1) at time T2, and then to connect 
the first ink tank (12) to the recording head (1) at 
time T3. 

6. An inkjet recording apparatus according to any one 
of claims 1 to 5, wherein a capacity of the f irst ink 
tank (12) is larger than a capacity of the second ink 
tank (13). 
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7. An ink jet recording apparatus comprising: 

an ink jet recording head (1) having nozzles for 
jetting ink droplets in synchronism with a print 
signal in a printing operation, and a carriage (4) 5 
for shuttling the recording head (1) back and 
forth; 

a cap (8) that covers the nozzles in a cleaning 
operation of the recording head (1), and a 10 
sucking pump (10) for supplying a negative 
pressure to the cap (8); 

a first ink tank (12) communicating with the 
atmosphere through an opening (14) and con- is 
taining a printing ink; 

a second ink tank (13) containing ink in a 
degassed condition; and 

20 

a selector valve (16) for selectively connecting 
the first and second ink tanks (12, 13) to the 
recording head (1), wherein 

the selector valve (16) communicates the first 25 
ink tank (12) with the recording head (1) when 
a weak negative pressure is applied to the 
selector valve (16) during the printing opera- 
tion, and wherein the selector valve (16) com- 
municates the second ink tank (13) with the 30 
recording head (1) when a strong negative 
pressure is applied to the selector valve (16) 
during the cleaning operation. 

8. An ink jet recording apparatus according to claim 7, 35 
further comprising a controller (20) that performs a 
counting operation upon receiving a cleaning 
instruction, wherein the counting operation is reset 
after either a predetermined time has elapsed or a 
predetermined amount of printing has been per- *o 
formed since a previous counting operation, and 
wherein the controller (20) controls the sucking 
pump (1 0) to increase the sucking force of the suck- 
ing pump (10) when the counting operation reaches 

a predetermined value, in order to switch the selec- 45 
tor valve (16) to connect the second ink tank (13) 
with the recording head (1 ). 



and first and second flow ports (31. 32) that 
communicate with the first and second ink 
tanks (12, 13) respectively; 

a first valve seat (34) for the first flow port (31) 
and the discharge port (30), and a second 
valve seat (35) for the second flow port (32) 
and the discharge port (30); 

a first valve body (37) supported in the casing 
body (33) by a first spring (36) with a predeter- 
mined clearance with respect to the first valve 
seat (34), wherein the first valve body (37) 
abuts against the first valve seat (34) when a 
sucking force applied by the sucking pump (10) 
is greater than a counter force applied by the 
first spring (36); 

a second valve body (39) supported in the cas- 
ing body (33) by a second spring (38), and the 
second spring (38) urging the second valve 
body (39) toward the second valve seat (35) to 
normally abut against the second valve seat 
(35), wherein the second valve body (39) is 
moved out of contact with the second valve 
seat (35) by the same sucking force that 
causes the first valve body (37) to abut against 
the first valve seat (34). 



9. An ink jet recording apparatus according to claim 7 

or 8, wherein a capacity of the first ink tank (12) is so 
larger than a capacity of the second ink tank (13). 

10. An ink jet recording apparatus according to any one 
of claims 7 to 9, wherein the selector valve (16) 
comprises: 55 



a casing body (33) having a discharge port (30) 
that communicates with the recording head (1), 



6 



BNSDOCID- <EP 0823329 A2J_> 



EP0 823 329 A2 




BNSDOCID: <EP 0823329A2_I_> 



7 



EP 0 823 329 A2 



Ink ehol S<^ho£ 



fTg. 

valve. dlnVe i*eat\s 



2 1 



23 



T 



A 



77Z 



. -tank sa/ecfion 2 4 ' ' ^eieahiV 



canWo 



2 5 



■t 



1 6 



1 7 




8 



EP 0 823 329 A2 



c 



N 



< 



L 



Y 



< 



Ty 



"f^i-eset cie4»iV£ counter 



lY 



prec(ctei->»irjcd t'W, elapses ? 



cleaning Skji-fck is ©po-crt«d ? 
coun"t * 0 1 



Coiurfet- 



/2 

i 

aJ 



valve. 



] 



?pet~ati< 



— t-eset counter 



N 



exist p»-M <M* 



BNSDOCID: <EP 0823329A2_I_> 



9 



EP 0 823 329 A2 



s2 



< 



8- 
I 



// 



12, 



'3 

Y 



< 



< 



c 



_|Y 



N 



1^ 



discontinue p^Wt, 
SuJitcK vaivfc 



e*d ©t 



■tonic v-e.place.ment ? 
staKt ecu v%ti^£ tiVe. 



cleaning ©p€rcrhoi\ 



elapse, ■«••*. Tl 1 



eiapsc of 
s^rte-H Valve 



lapse o-f -h'mt. T3 7 

stop CouK+i*^ "time. 
»swi+cK valve 



*-eset Co**vtcir- 



exist p*-;n-t dtafal 



e*c{ 



BNSDOCID: <EP 0823329A2_I_> 



10 



(19) 




(12) 



(88) Date of publication A3: 

05.08.1998 Bulletin 1998/32 

(43) Date of publication A2: 

11.02.1998 Bulletin 1998/07 

(21 ) Application number: 971 1 351 3.2 

(22) Date of filing: 05.08.1 997 



EuropSisches Patentamt 
European Patent Office 
Off Ice europten des brevets (11) EP 0 823 329 A3 

EUROPEAN PATENT APPLICATION 

(51) Int CI. 6 : B41J 2/165, B41J 2/175 



(84) Designated Contracting States: 


(72) Inventor: 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


Yamaguchl, Shulchl, 


NL PT SE 


c/o Seiko Epson Corporation 


Designated Extension States: 


Suwa-shi, Nagano-ken (JP) 


AL LT LV RO SI 


(74) Representative: 


(30) Priority: 05.08.1996 JP 221743/96 


DIEHL GLAESER HILTL & PARTNER 


(71) Applicant: 


FlOggenstrasse 13 


80639 MQnchen (DE) 


SEIKO EPSON CORPORATION 


Shinjuku-ku, Tokyo (JP) 





(54) Ink jet recording apparatus 

(57) An ink jet recording apparatus including an ink 
jet recording head (1) that is shuttled by a carriage (4) 
and jets ink droplets in synchronism with a print signal, 
a capping device (8) to which a negative pressure of a 
sucking pump (10) is supplied, a first ink tank (12) that 
communicates with the atmosphere through an opening 
(14) and contains a printing ink, a second ink tank (13) 
that contains ink in a degassed condition, a selector 
valve (16) that selectively connects the first and second 



ink tanks (12, 13) to the recording head (1), and a con- 
troller (20) that controls the selector valve (1 6). Ink in the 
first ink tank (12) or the second ink tank (13) is dis- 
charged out of the recording head (1) by causing the 
capping device (8) to apply negative pressure to the 
recording head (1) during a cleaning operation of the 
recording head (1). 



2 

o> 

CM 
CO 

CO 
CM 
CO 




,18 



gl 



Printed by Xerox (UK) Business Services 
2.16.3/3.4 



BNSDOCID: <EP 0823329A3J_> 



EP 0 823 329 A3 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 11 3513 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot document with indication, where appropriate. 
' ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (IntCU) 



EP 0 714 778 A (SEIKO EPSON CORP) 5 June 
1996 

* abstract; figure 4 * 

EP 0 609 863 A (SEIKO EPSON CORP) 10 
August 1994 

* column 6, line 10 - column 7, line 11; 
figure 1 * 

US 4 577 203 A (KAWAMURA Y0SHIKAZU) 18 
March 1986 

* column 10, line 47 - column 12, line 10; 
figure 8 * 

PATENT ABSTRACTS OF JAPAN 

vol. 006, no. 026 (M-112), 16 February 

1982 

& JP 56 144162 A (HITACHI LTD), 10 
November 1981, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 014, no. 083 (M-0936), 16 February 

1990 

& JP 01 297259 A (VICTOR CO OF JAPAN 
LTD), 30 November 1989, 

* abstract * 



1,7 



1.7. 



1,7 



1,7 



B41J2/165 
B41J2/175, 



1,7 



TECHNICAL FIELDS 
SEARCHED <lnt.C1.6) 



B41J 



The present search report has been drawn up for all claims 



Place ol search 

THE HAGUE 



Date of completion ol the search 

12 June 1998 



Examiner 

De Groot, R 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : partiexdarty relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



2 



BNSDOCID- <EP 0823329 A3_l_> 



